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IlosicHuTEILHAA 3aIIMCKA

Pabouas mporpamma, coctaBiieHa B COOTBETCTBUU ¢ TpeOoBaHusiMu denepanbHOro
roCyJapCTBEHHOTO 00pa30BaTeILHOTO CTaHaapTa OCHOBHOTO 001ero oopazopanus (GI'OC O0O0),
YTBEPAKACHHOIO IpUKa3oM MuHucrepcTBa oOpa3zoBaHuss U Hayku Poccuiickoil ®enepanuu ot
17.12.2010 Ne 1897; na ocnoBanuu yueoHoro miana MbOVY «'umuazus Nel r. HosOpsck Ha 2014-
2015 yuebuslii roa; yaueOHO-MeToandeckoro nocodusi: O6pazoBaTenbHasi pOOOTOTEXHHUKA BO
BHEYpouHO# nesrenbHocTd. B.H. XanamoB, Ha ocHOBE aBTOpPCKOTo Kypca «PoO0TOTEXHHUKA,
Kammpuna JImutpust AnekceeBuua, . Kypran, 2012, (DnekTpoHHbBII pecypc).

JlanHast mporpamMma U COCTaBJIEHHOE TEMaTHYECKOE TUIAaHUPOBAHUE PACCUUTAHO Ha 2 rojia o0y4yeHus,
140 gacoB u3 pacuéra 2 yaca B Hefeno. Ha3Banue kypca nepBoro roga — «Jlero koHcTpyupoBaHue,
BTOpOro — «PoGoToTeXHUKAY.

Hacrosas nporpamma npejiaraet ucnoyib3oBaHue 00pa3oBaTelbHbIX KOHCTPYKTOpPOB Lego
Mindstorms NXT 9797 kak uHCTpyMEHTa /Il 00YUYEHHUS ATei KOHCTPYUPOBAHUIO U
MOJICJIMPOBAHUIO, a TAK)KE YIPABICHUIO pOOOTOM Ha 3aHATUSAX MO POOOTOTEXHUKE.

Leau u 3aga4n Kypca
Heab: o0y4yeHre 0OCHOBaM KOHCTPYHUPOBAHUS U IPOTrPAaMMHUPOBAHUS.
3agauu:
1. CtumynupoBaTh MOTHBAIUIO YYAIIUXCS K ITOJyYSHUIO 3HAHUI, TOMOTraTh JOPMUPOBATH
TBOPYECKYIO JIMYHOCTH PEOCHKA.
2. CiocoOcTBOBATh Pa3BUTHUIO HHTEpECA K TEXHUKE, KOHCTPYHPOBAHHIO, IPOTPaMMHUPOBAHUIO,
BBICOKHMM TC€XHOJIOTUAM.
3. CnocoOcTBOBATH Pa3BUTHIO KOHCTPYKTOPCKHX, MHKEHEPHBIX M BEIYMCIUTEILHBIX HABBIKOB.
4. Pa3BuBaTh MEJKYI0 MOTOPHKY, JIOTHYECKOE, a0CTPAKTHOE M 00OPa3HOE MBIIIIICHUE.
5. Cnoco6cTBOBaTH (POPMUPOBAHUIO YMEHUS JOCTATOYHO CAMOCTOSITEIBHO PelIaTh TEXHUIECKUE
3aJ]a4M B TIPOLIECCE KOHCTPYUPOBAHUS MOJICIICH.
6. ®opMHpOBaTh TBOPUYECKHUI TTOAXOM K PEIICHUIO TOCTABICHHOM 3a/1a4H, a TAKXKE MPECTaBICHHE O
TOM, 4TO OOJBIITMHCTBO 3a7[a4 UMEIOT HECKOIBKO PEIICHUI;
7. Pa3BUBaTh PETYIATUBHYIO CTPYKTYPY JAESTEIbHOCTH, BKIIOUYAIOIIYIO: IIeJIeToIaraHue,
IJIAaHUPOBAHUEC (YMCHI/IG COCTAaBJIATH IIJIaH ﬂeﬁCTBHﬁ W MPUMCHATH €ro JJI1 pCIICHUA IMTPAKTUUCCKUX
3aj1a4), MPOrHO3MPOBaHME (MPEIBOCXHUIIEHUE OYIyIIET0 pe3yabTaTa MPpH Pa3IHYHbBIX YCIOBHSIX
BBITNIOJTHEHUSI IEHCTBUS ), KOHTPOJIb, KOPPEKIIUIO U OLICHKY;
8. Pa3BuBaTh HayYHO-TEXHUYECKUI U TBOPYECKUH ITOTEHIMAT JIMYHOCTH peOSHKA TyTeM OpTraHU3aluH
€T0 ACATCIbHOCTHU B IMTPOLECCE MHTCTPpAll HAYAJIIbHOT'O HHKCHCPHO-TEXHUYCCKOTO KOHCTPYHUPOBAHHUA
¥ OCHOB POOOTOTEXHHKH.

AKTYyaJIbHOCTD
Pob6ororexnuka - 0651acTh HAyKHU U TEXHUKH, OPUEHTUPOBAaHHAs Ha cO3/jaHie poOOTOB U
POOOTOTEXHUYECKUX CUCTEM, IOCTPOCHHBIX Ha 0a3e MeXaTpOHHBIX Moy el (MHpOpMalMOHHO-
CEHCOPHBIX, UCIIOJIHUTENBHBIX U YIPABIISIONINX ).
AKTyaqbHOCTh U IPAKTUYECKAsk 3HAYMMOCTb JAHHOM MPOrpaMMbl 00YCIIOBJIEHA TEM, YTO MOJTY4YEeHHbIE
Ha 3aHIATHUSAX 3HAHUS CTAHOBSTCSA JUISl peOAT HEOOXOAMMOM TEOPETUIECKON U MPAKTHUYECKOW OCHOBOM
UX JaJbHEHIIero yyacTus B TEXHUUYECKOM TBOPUECTBE, BbIOOpE Oyaylel npodeccuut, B onpeieeHuu
YKU3HEHHOTro myTH. OBJa/eB ke HaBbIKaMH TBOPUECTBA CETO/IHS, OHU, B JalbHEHIIEM, CYMEIOT
NPUMEHHUTD UX C HY>KHBIM 3((EKTOM B CBOMX TPYAOBBIX Jienax. [laHHas mporpaMmma rnomoraer
PacKpBITh TBOPUYECKUH MOTEHIIMAI 00y4JarolIerocs, ONpeAeauTh ero pe3epBHbIE BOZMOKHOCTH,



0CO3HATh CBOIO JIMYHOCThH B OKPYKAIOIIEM MHpPE, CIOCOOCTBYET (POPMHUPOBAHUIO CTPEMIICHUS CTATh
MacTepoM, UccieloBaTelieM, HOBATOPOM.

Copnepxanue JAaHHOW TMPOTPaMMBbl MOCTPOCHO TaKUM 00pa3oM, YTO OOydYaroIlIHecs MoJ
PYKOBOZCTBOM I€Iarora CMOTYT HE TOJIBKO CO3/1aBaTh pOOOTOB MOCPEICTBOM KOHCTpYKTOpa Lego
NXT Mindstorms 9797, cnenys npeiaracMbIM MOMIATOBEIM HHCTPYKITUSAM, HO |, IPOBOIS
9KCIIEPUMEHTHI, Y3HaBaTh HOBOE 00 OKpyxkaromieMm ux mupe. [loaydeHHoe 3HaHue CITYKUT IPU STOM U
JI0Ka3aTeJIbCTBOM UCTUHHOCTHU (MJIH JIO)KHOCTH ) BEIABUHYTBIX IOHBIMHU SKCIIEPUMEHTATOPAMH TE€X WU
UHBIX TEOPETUUYECKUX MPEATIONO0KEHUI, TOCKOJIIbKY UMEHHO B XOJI€ TBOPUECTBA OHU MOATBEPHKIAI0TCS
WJIU ONPOBEPTaIOTCS IPAKTUKOM.

Hanpasuenust o0yueHnmust.
[Iporpamma «JIEI'O koHCTpyHpoOBaHUE M pOOOTOTEXHHUKA» pacCUnTaHa sl 00ydaromuxcs S5-6
KJIACCOB U UMEET UHKEHEPHO-TEXHUYECKOE HAIIPaBJIEHUE, P KOTOPOM IIPOUCXOIUT CO3JaHHE
pO6OTOB, POOOTOTEXHUYECKUX CUCTEM ISl Pa3BUTHUS U300pETATEIbCKUX U PallMOHATN3aTOPCKUX
CIIOCOOHOCTEH uepe3 MPOEKTHYIO U yUeOHO-UCCIIEI0BATENbCKYIO AESITENbHOCTD.
Heunsmennas o0s3arenbHas 4acTh IPOrpaMMbl (MHBapUaHTHAS YacTh) COAEPIKUT 6 OCHOBHBIX
Mopyieii: «O0mmue npeacTaBiIeHus 0 poOOTOTeXHUKE», «OCHOBBI KOHCTPYHPOBAHUS MAIlIUH U
MeXaHU3MOB», «Cucrema nepeaBuxkeHust pooorosy», «Konrpomiep. CeHCOpHbIE CUCTEMBDY,
«MaHunyasaIMOHHbIE CUCTEMBI», «Pa3zpaboTka mpoekTay.
JlononHuTenpHas 4aCTh MPOrpaMMBbl IPELYCMOTPEHA JUIsl MHIMBULYaIbHBIX U MOATPYIIIOBBIX
3aHSATHH B KaueCTBE MOJATOTOBKU O0YYaIOUIUXCS K €KErOAHBIM COPEBHOBAHUIM, KOHKYpCaM
pa3IMYHBIX YPOBHEW: IIKOJIBHBIX, TOPOJACKUX, OKPYKHBIX, BCEpPOCCUMCKON U MEXKAYHAapOIHOU
onumnuazae podoros (nanee WRO) ocHOBHOI KaTeropuu.

OTtim4uTenbHbIC 0COOCHHOCTH.
OTIUYHATENBHOW 0COOEHHOCTHIO JAHHOW TPOTPAMMBI SIBJISIETCS TO, UTO OHA HOCMPOEHA HA 00yUeHUlU 8
npoyecce npaknmuku.
HpOCTOTa B IIOCTPOCHHUU MOACIIN B COUYCTAHUH C OOJIBIINMHU KOHCTPYKTUBHBIMH BO3MOKHOCTSAMHA
KOHCTPYKTOpA MO3BOJIAIOT JAETSAM B KOHILIE 3aHATHUS YBUJETh C/EIaHHYIO CBOUMU pyKaMH MOJIEINb,
KOTOpAst BHITTOJIHSET MIOCTABJICHHYIO HMH K€ 3a/1a4y.
V:ke Ha Ha4aJIbHOM CTaJMK MPUOOIIEHUS K IPOIIECCY TBOPUECTBA, IIPH PENPOTYKTUBHOM
KOHCTPYMPOBAHUH (110 TOTOBBIM MHCTPYKIIMSM U cXeMaM) U cOopke poboTa 1o o0pa3y u moj1o0uo
CYIIECTBYIOIIUX, 00yUaromuecs: NpuoOpeTaroT i ceOs HEeMajo HOBBIX HAYYHBIX U TEXHHUYECKUX
3HAHUM.
B noucke pemieHns TeXHUYECKUX 3a]1a4 IPETBOPSIOTCS B dKU3Hb OCHOBHBIE CTYIIEHH TBOPYECKOTO
MBITIUIEHUS. DTO IpEeKAC BCCTO0 KOHUCHTpAaIsA UMCIOIUXCA 3HAaHUU 1 OIIbITA, OT60p 1 aHaJIn3
(akTOB, MX comocTaBieHne U 0000IIeHNE, MBICICHHOE ITOCTPOEHHE HOBBIX 00pa30B, YCTAHOBJICHUE
HX CXOACTBA U pa3jinius ¢ CyIICCTBYIOIIMMHU pPCaIbHBIMU 00BEKTAMHU.

Metoabl 00y4eHusl.
O¢pdexkTnBHOCTE 00y4eHUS OCHOBaM POOOTOTEXHUKH 3aBUCUT OT OpraHu3alluyd 3aHATUI
MPOBOAMMBIX C MPUMEHEHHUEM CJIETYIOIUX METOJIOB M0 CIIOCO0Y MOIYYEHHs 3HAHUN MPEeI0KEHHBIX
B.A. Oranecsnom.(1980r.), B.I1. becnanbko(1995 r.):



OOBSACHUTENBHO - WIIIOCTPATUBHBIM - IpexbsBieHHEe HH(GOPMALMU PaA3IUYHBIMU CIOCO0aMU
(oObsicHeHMe, pacckas, Oecena, HMHCTPYKTaX, JEMOHCTpamus, padoTa ¢ TEXHOJIOTHYECKUMHU
KapTaMu U Jp.);

OBPUCTUYECKUH - METOJ] TBOPUYECKON AEATEIBHOCTHU (CO3JaHHE TBOPUECKUX MOJIeNIeH U T.]1.)
[TpoOnemHbIi — mocTaHOBKa MPOOJIEMBI M CAMOCTOSITEIbHBIHN OMCK €€ pelIeHns 00yJaroIuMuUcCs;
[TporpaMMupoBaHHBIN - HAOOP omnepanuii, KOTOpPble HEOOXOIUMO BBIITOJHHUTH B XOJI€ BBIITOJIHEHHS
NPaKTUYECKUX padoT (hopmMa: KOMIBIOTEPHBINA MPAKTUKYM, IIPOCKTHAS AEATEIBHOCTD);
PenpoayKTHBHBIN - BOCIPOM3BOACTBO 3HAHMK W CHOCOOOB jaesTenbHOCTH (dopma: cobupaHue
MoJiesielt 1 KOHCTPYKLMI o o0pasiy, 6ecesia, ynpakHEHHs 110 aHaJIory),

YacTHuHO - MOMCKOBBIH - pelieHue NpooIeMHBbIX 33a/Jau C IOMOIIIBIO [1€arora;

[TorckoBBIN — CaMOCTOSTENBHOE PELIEHHE ITPOOIIEM;

Meton npo0JIIEMHOr0 M3JI0XKEHMSI - [MOCTAaHOBKA MPOOJIEMBbI IE€JaroraM, peELIEHUE €€ CaMUM
[Ie/1aroroM, COy4acTue 00y4arouxcs py pelieHu .

MeToa MpOEKTOB.

[IpoexTHO-OpHUEHTHPOBAHHOE O0YyUEHHE — 3TO CUCTEMATUYECKUM YUECOHBIA METO/1, BOBJICKAIOIIUN
yualxcs B Mpolecc MpruoopeTeHus 3HaHUI U YMEHUI ¢ TOMOIIbIO IIUPOKON UCCIIeIOBATEIbCKON
NESTSIIbHOCTH, 0a3uPYIOMIEHCs Ha KOMIJICKCHBIX, PEATBHBIX BOIIPOCAX M TIIATEIHHO MPOPAOOTaHHBIX
3a/1aHUSIX.

IIpornosupyemsie pe3yJbTaThbl.

JIMYHOCTHBIE Pe3YJbTaThl OﬁV‘leHl/lﬂ:

q)OpMHpOBaHI/IC IMMO3HABATCJIbHBIX UHTCPECOB, MHTCIVICKTYAJIbHBIX U TBOPYCCKHUX CIIOCOOHOCTEH
o0ydaromuxcs;

dbopMUpOBaHKE IIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHUA HAYKHU U TEXHOJIOTHH,

CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTHUYECKUX YMEHU;

TOTOBHOCTH K BI)I60py JKU3HCHHOT'O ITYTH B COOTBETCTBUH C COOCTBEHHBIMU HHTCpECaMu U
BO3MOXKHOCTSIMU;

IMPOABJICHUEC TCXHUKO-TCXHOJIOTMYCCKOI0 MBIIIJICHUSA IIPU OpraHyU3alnun cBoen JACATCIIbHOCTH,
MOTHUBaUA 06pa303aTean0f/'I ACSATCIIBHOCTU IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/1a;

(dbopMUpOBaHUE IIEHHOCTHBIX OTHOIICHUH APYT K APYTY, YIUTEIIO, aBTOPAM OTKPBITUN U
M300peTeHMH, pe3yabTaTaM 00 yICHHS;

dbopMHUpOBaHHE KOMMYHUKATHBHONW KOMITIETEHTHOCTH B MPOIIECCE MPOEKTHOM, yueOHO-
HCCIIeIOBATENLCKOM, UTPOBOH I€ATEIHLHOCTH.

MeTanpeaMeTHbIE PEe3YJIbTATHI:

OBJIAJICHUE COCTABIAIOIIMMH UCCIIEI0BATEIbCKON U ITPOCKTHOM IEATEIIBHOCTH: YMEHUS BUJETh
po0JieMy, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bI, 1aBATh ONPECIICHUS TOHITUSIM,
KJIaccu(puIuUpoBaTh, HaOMI01aTh, TPOBOIUTH SKCIIEPUMEHTSI, JIeNIaTh BHIBOJIBI U 3aKITFOUEHHUS,
CTPYKTYpUPOBATh MaTepual, OObSICHSTD, JOKa3bIBATh, 3aLUIIATH CBOH UJIEH;

YMEHHE CaMOCTOSITEIbHO ONPEAEIATH EJIU CBOET0 00YUYEeHHsI, CTABUTh U (OPMYITUPOBATH AJIs CeOsI
HOBBIE 33J1a41 B yu€0e U MM03HaBaTEIbHON JAESITeIbHOCTH, Pa3BUBAaTh MOTHUBbI U HHTEPECHI CBOEH



[I03HABATEIbHON JIEATCILHOCTH;

® OBJIAJICHHE OCHOBAMH CAaMOKOHTPOJISl, CAMOOIICHKH, TIPUHSTHSI PEIICHUI U OCYIIECTBICHHUS
OCO3HAHHOTO BBIOOpA B yUeOHOMN U MIO3HABATEIHLHOU NEATCIILHOCTH,

¢ YMCHHUC CO3J1aBaTh, IPUMCHATH U HpeOGpa?:OBBIBaTB 3HaK1 U CUMBOJIBI, MOACIIN, CXCMBI AJIs1
pelieHus yueOHBIX U MO3HABATEIILHBIX 3a/1a4;

® pa3BUTHE MOHOJIOTHYECKOM U IHATIOTHYECKOI PeUH, YMEHHUS BHIPAXKATh CBOM MBICIIH, CIIOCOOHOCTH
BBICITYIIIMBATDb CO6€C€I[HI/IKa, IMOHUMATh €TI0 TOYKY 3pCHUA, IIPU3HABATH IIPABO APYIroro 4CjIoBCKa
Ha UHOE MHCHHE;

e (opmupoBaHue yMeHHI pabOTaTh B IPYIINE C BBIMOJIHECHUEM PA3IUYHBIX COIUATBHBIX POJICH,
MNpEACTaBJIATbL U OTCTaAUBAaTh CBOU B3TJIAABI U Y6C)K,[[€HI/ISI, BCCTHU JUCKYCCHUIO;

° KOM6I/IHI/IpOBaHI/IC N3BCCTHBIX AJITOPUTMOB TEXHUYCCKOI'O U TEXHOJIOTHYCCKOIo TBOPYCCTBA B
CHUTYaIUsIX, HE MPEIIONIAraloNuX CTAHIAPTHOTO IPUMEHEHHS OJTHOTO U3 HHX;

® [IOKCK HOBBIX PEILICHUI BO3HHUKIICH TEXHUYECKOM UIIH OPraHU3aIl[MOHHON TIPOOJIEMBI;

® CaMOCTOATCIIbHAA OpTraHru3aluAa U BBIIIOJIHCHUEC PAa3JIMYHBIX TBOPUYCCKUX pa60T 10 CO31aHUIO
TEXHUUYCCKHUX H3JICITHIA;

e BHUPTYaJIbHOE U HATYPHOE MOJCIMPOBAHHE TEXHUIECKUX 0OOBEKTOB U TEXHOJOTMIECKUX
IPOLIECCOB;

¢ IPOABJIICHMC MHHOBAIMOHHOI'O MMOAXO0Ja K pCHICHUTIO y‘~IC6HI)IX " NPaKTUYCCKUX 3aZia4d B ITPOLICCCE
MOJICTTUPOBAHMS U3EIHS WM TEXHOJIOTHIECKOTO MPOIEcca;

e BbIIBJICHHE MTOTPEOHOCTEH, MPOSKTUPOBAHKE M CO3aHUE OOBEKTOB, UMEIOIIMX MOTPEOUTETBHYIO
CTOUMOCT;

¢ (OpMHUPOBAHHE U PA3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIIOJIL30BaHUS HH(OPMAITMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA.

IIpeaMeTHBIE Pe3YJIbTATHI 00VUCHUS

YMEHHE UCIOJIb30BaTh TEPMHUHBI 00acTu «PoO0TOTEXHUKAY;

yMEHHUE KOHCTPYUPOBATH MEXaHU3MBI JIJIsl IPE0Opa30BaHUsI TBUKEHNUS,

YMEHHE KOHCTPYUPOBATh MOJIEIIN, UCTOJIb3YIOINE MEXaHUYECKUE TIEpENaUu, PEAYKTOPHI;

yMEHHE KOHCTPYUPOBATH MOOMIBHBIX POOOTOB, UCIIONB3YS PA3TUUYHBIC CHCTEMBI TIEPEIBHKCHHUS;

yMeHue nporpaMMupoBaTh KOHTpoJiep NXT u ceHCOpHBIE CUCTEMBI;

yMEHHUE KOHCTPYUPOBATH MOJIENIH MPOMBIIIJIEHHBIX POOOTOB C pa3IMUHBIMU T€OMETPUIECKUMU

KOH(UTYpaIUsIMH; YMEHUE COCTABIISITh TUHEIHBIC AITOPUTMBI YIIPABICHUS UCTIOTHUTEIISIMU U

3aMUCHIBAaTh UX HAa BBIOPAHHOM SI3bIKE TPOTPaAaMMHUPOBAHUS;

® yMEHHUE UCIO0JIB30BATh JOTHYCCKNE 3HAUCHHUSI, OTIEPAIIMU U BBIPAKEHUS C HUMU;, YMEHHUE
(bopManbHO BHITIOIHATH alITOPUTMBI, OMTMCAHHBIE C UCTIOIH30BAHHEM KOHCTPYKIIUN BETBICHHUS
(YycToBHBIE OnIEpaTOPhl) U MMOBTOPEHMS (IIMKJIIBI), BCIOMOTATEIBHBIX aJTOPUTMOB, TIPOCTHIX U
TaOJIMYHBIX BEIMYMH; YMEHUE CO3/1aBaTh U BBIMOIHITH IPOTPAMMBI JIJISI PEIICHHS] HECTIOKHBIX
AITOPUTMHUYECKUX 3a71a4 B BRIOPAHHOM CpeJie TpOorpaMMHUPOBAHUS;

® yMEHHE UCIOJIb30BaTh TOTOBBIE MPUKJIAHBIC KOMITBIOTEPHBIC TPOTPAMMBI U CEPBUCHI B
BBHIOPAHHOM CIIEIIUATIU3AINH, YMEHHE Pab0oTaTh C OMUCAHUSIMHU TTPOTPaAaMM U CEPBUCAMU;

® HaBBIKHM BBIOOpA CIIOCO0A MPECTAaBICHUS JAHHBIX B 3aBUCHMOCTH OT IIOCTAHOBJICHHOW 3a1a4u;

® paIMOHAIBHOE MCIIOIH30BAHNE YUEOHOH U JIOTIOJIHUTEIbHON TEXHUYECKOW U TEXHOJIOTHYECKOM
uH(pOpMaIIUU I TPOSKTUPOBAHUS U CO3/IaHUS POOOTOB M pOOOTOTEXHHUUECKUX CHCTEM;

® BJIAJICHUE AITOPUTMAMHU U METOJIaMU PELICHUSI OPTaHU3AlIMOHHBIX U TEXHUYECKUX 3a]1ay;

® BJaJICHUE METOJaMH YTEHUS U CIIoco0amMu rpauecKoro mpeCcTaBICHNUs TEXHHUECKOH,
TEXHOJIOTHYECKOW U MHCTPYKTUBHON MH(OpMAInu;




® TpUMEHEHHE OOIICHAYYHBIX 3HAHHUM 10 MPEJIMETaM €CTECTBEHHOHAYYHOTO ¥ MaTEMaTHIEeCKOTO
[UKJIA B IIpOIiecce MOATOTOBKU U OCYILECTBICHHS TEXHOJIOTUYECKUX MPOLIECCOB;

e BiajeHue popMaMu yueOHO-UCCIIE0BATEIbCKOM, IPOSKTHON, UTPOBOM 1EATEIHLHOCTH;

¢ UIAHUPOBAHME TEXHOJIOTMYECKOTO MpoIlecca B MPOLecce CO3/1aHusl POOOTOB U pOOOTOTEXHUUYECKUX
CUCTEM.

IlepBrlii 3Tan 00y4eHusi: «Jlero KOHCTpynpoBaHue»

Kypc «Jlero koHcTpyupoBanue» siBisieTcs 0a30BbIM U HE IPEIoaraeT Haluuus y o0ydyaeMbIxX
HaBBIKOB B 00JIaCTH KOHCTPYUPOBAHUS U IPOIPaMMUPOBAHUS. Y POBEHb ITOATOTOBKH YYaIIUXCS
MOXeT OBITh pa3HbIM. Peanmu3aruisi JTaHHOTO 3Tana Kypca MO3BOJISIET CTUMYJIMPOBATh HHTEPEC U
1r0003HATENBHOCTh, Pa3BUBAET CIIOCOOHOCTH K PEIIEHUI0 MPOOIEMHBIX CUTYAlUil YMEHHUIO
UCCIIEIOBATh MPOOJIEMY, aHATH3UPOBATH UMEIOIIMECS PECYPCHI, BBIIBUTATH HJIEH, IUTAHUPOBATH
pELIeHNs U PeaIn30BbIBATh UX.

Kypc npeanonaraer npaktuyeckoe 3HAKOMCTBO C OIIPEIEIEHHBIM aclieKTOM 0a30BOi HaykH ((HU3HKK)
U HaIlpaBJICHUEM UCCIIEI0BaHUH, KOTOPBIE MO3BOJISIIOT OJATOTOBUTh YYAIIMXCSl K OCO3HAHHOMY
BOCIIPHSTHIO TaKUX TeM Kypca Gu3uku 7 kiacca, kak «IIpocTtbie MexaHu3Mbl», «MexaHnuecKas
SHEprus» U «3aKoH COXpaHeHMsI SHeprumny». MHTerpanus yue6Ho! 1 BHe y4eOHON AeqTeNbHOCTH
yYaIIUXCsl, PEUICHNE JINYHOCTHO 3HAYUMBIX JUIS YUYCHHUKA MPUKJIAAHBIX 337a4 CIIOCOOCTBYIOT
pacUIMpEeHHIO ero Kpyro3opa, yCUJIEHHIO MHTepeca K Hayke (usuke. BkitoueHue B mporpamMmy
KpY’KKa BOIIPOCOB, CBSI3aHHBIX C U3yYEHHUEM MHOXECTBA IPUMEPOB TEXHOJIOTUI ITPeoOpa3oBaHus
SHEPrUU, UCIIOJIB3YEMBIX B ITPOLUIOM M HACTOSIILEM, IIO3BOJIUT YYAIUMCS IPOABUHYTHCS 1O IIyTH
MO3HAHUS B 00JIACTU TEXHUKU U €€ BO3MOXKHOCTEH.

OCHOBHBIMU LIEJIIMU KypCa SBIISIOTCS:
e [puOOpeTeHHe yHaluMUCS HaBbIKOB KOHCTPYHUPOBAHUS, IPOCKTUPOBAHUS;
® DPa3BUTHUE JIOTHYECKOTO MBIIIJIEHUS U POCTPAHCTBEHHOI'O BOOOPaKEHUS;
® pacIIMpEHHE KPyro30pa B MO3HAHUH OKPYKAIOLIEro MUPA, 3HAKOMCTBO € IMPOCTEHIINE
MEXAHU3MBI U UX MECTO B KHU3HU;
® 3HAKOMCTBO CO crloco0aMu B3aUMOAEHCTBUS MPHU paboTe Ha/l COBMECTHBIM MPOEKTOM B
rpynnax.
Ilepeyenb 3HaHMI U yMeHHMH, GOopMHUPYEMBIX Y YYalIUXCH.
B pe3ynbpraTe 0CBOCHMS IPOrpaMMbl JaHHOTO Kypca, y4allluecs JO/KHBI 3HATh:
e 00IIUE MOJIOKEHUS U OCHOBHBIE TPUHLIUIIBI MEXAHUKH;
BUJIBI IBKEHUS: TIOCTYIATeNIbHOE, BpalllaTeIbHOe, KOJIeOaTeNbHOE;
croco0bl TpeoOpa30BaHus BU/IA, HAIIPABICHUS U CKOPOCTH JIBUKEHUS,
pa3BUTHE YMEHUS TBOPUYECKH IMOIXOIUTH K PELICHUIO 3a1a4H;
pa3BUTHE YMEHUS paboTaTh MO NPEJIOKEHHBIM HHCTPYKIIHSIM;
Ha3BaHMsI JIeTaJIell MaIlIUH, IPUEMbI COEIMHEHHUS JETaJIEN;
crocoObl COOPKH Y3JI0B U3 JIeTajlel, Ha3HaYeHHEe y3JI0B U IPUMEHEHNE UX B TEXHHUKE;
OCHOBHBIE ITpHEeMbI COOpKHU MoJenel u3 aeraineil u y3i10B koHcTpykropa LEGO NXT
Mindstorms 9797;
® pa3BUTHE YMEHHUs pabOTaTh 10 BOOOPaKaeMbIM HHCTPYKIIHSM;



® pa3BUTHUE YMEHHUs JOBECTH PELICHUE 3aJauu 10 paboTarole Moieny;
® pa3BUTHE YMEHHUS U3JaraTb MbICIH B YETKOM JIOTHYECKOM 1TOCIe10BaTEIbHOCTH, OTCTAUBATh
CBOIO TOUKY 3p€HUs, aHAIIM3UPOBATH CUTYAIUIO M CAMOCTOSATEIIEHO HAaXOAUTh OTBETHI Ha
BOIIPOCHI, IIyTEM JIOTHUECKUX PACCYKACHUH.
e wuHTepdetic mporpammuoro obecrneuenus Mindstorms NXT-G
B pe3ynbrate 0cBOGHUS TaHHOTO pa3jieNa IporpaMMBbl, yJaluecs JOHKHbI YMeTh:
e coOuparhb ACHCTBYIONINE MOJICIH IO TEXHOJIOTHIECKUM KapTam;
e JIOBOJHTH PELICHHE 337a4H 1O paboTaIoIeld MOJIeNH;
e 00BEAMHATH PA3HOOOPA3HBIE KOMIIOHEHTHI B €AMHYIO (DYHKIIMOHAIBHYIO CHCTEMY;
® [IepPEeNpOEKTUPOBATH TEXHOJIOTUYECKHE CUCTEMbI U MX 3JIEMEHTHI JJIsl PEIIeHUs] HOBBIX 3a/1a4.
O:xugaemble pe3yJbTaThl:
e (OcBoeHUE OCHOBHBIX IPaBUJI 00bEINHEHUS, IPUOOPETEHNE HABBIKOB pa0dOThI B KOJUIEKTUBE
Pa3BuTh mo3HaBaTeNbHBIC YMEHHS U HABBIKM YYaIHXCS;
YMeTh JOBECTH pelIeHHE 3aJauu 10 paboTaromei MOIeNH;
YMeTb OpHEHTHUPOBATHCA B MHPOPMALMOHHOM MIPOCTPAHCTBE;
YMeTb cCaMOCTOSTENIbHO KOHCTPYHUPOBATh CBOM 3HAHUS;
YMeTb KpUTUYECKU MBICIUTB.
VY4acTue B J1ero- KOHKypcax.

Kypc paccuutan Ha 1 rox o6ydenus (70 gacoB), 2 yaca B HEJEINIO.
Bospacr gereit 10-12 ner.

CpeacrBa o0yueHnus:

e Koncrpykropet LEGO Education cepuu " Mup snepruu E-Lab", nHabopsr Ne 9618, 9630, 9680,
e «Pobororexnuka» Hadbop WeDo Ne9580, 9585

e [lepopoboT NXT 9797 ¢ mporpamMmmMHBIM o0OeclieueHuEM K HHUM.

e [ludpossie pa3pabOTKU yuyuTeNs K ypokam (IIpe3eHTaluU, CAalThl, TECTHI U T.J.).

Bropoii 3Tan o0yuenusi «<Po00TOTEXHUKA.

Kypc no3Bosnser j1erko NoHATh OCHOBBI pOOOTOTEXHUKH U HAYYUTHCSI KOHCTPYHPOBATh YMHbBIE
yIpaBJiieMble MallIMHbI. DTO 3aXBATHIBAIOIIUE 3aHATHUS, HA KOTOPBIX pa3padaThIBAIOTCS TEXHUUECKUE
mozienu u3 LEGO-KOHCTpYyKTOPOB U MPOTrpaMMHUPYIOTCSI MUKPOKOMIIbIOTEphl. CoOpaHHbIE MOJIEH
XKHBYT I10 33/1aHHON IPOTrpaMMe M COPEBHYIOTCSL MEXKIY COOOH.
3aHATHS HAYMHAIOTCS ¢ 00CYKI€HUS! IPUHLIUIIOB MMOCTPOeHUs MHTepecHor monenu u3 LEGO
KOHCTPYKTOpa, Jjajiee UJET HEOCPEACTBEHHas: COOpKa M YCTaHOBKA MOTOPOB U IATYMKOB 0OpaTHON
cBs3u. CoOpaHHass KOHCTPYKIUS IpUcoeanHseTcs K MUKpO KommbioTepy NXT, koTopslii
npezcTaisieT u3 ceds nporpaMmmupyemblii 010k LEGO, pyHKIMOHUPYIOMINN KaK aBTOHOMHBIH
KOMITBIOTED. B X01€ MpaKTUYECKNX 3aHATHN ydalHecs CTPOAT AEHCTBYIOIIME MOJIENIN PEAIBHBIX
MEXaHU3MOB, KUBBIX OPraHM3MOB U MAIlIUH, IIPOBOJAT €CTECTBEHHOHAYUYHbIE YKCIIEPUMEHTHI,
OCBaMBaIOT OCHOBBI MH(OPMATUKH, AITOPUTMUKU U POOOTOTEXHUKH, IIOMYTHO YKPEIUISAsi CBOM 3HAHUS



110 MaT€MaTuKeE U (1)I/I3I/IK€, an/I06peTa10T HaBBIKHU pa6OTBI B TBOPYCCKOM KOJIJICKTHUBC. Paboras
napamu, 1Jid B KOMaHJax, yd4aluecs B paMKax JaHHOI'O KypCa CO34ar0T U NPOrpaMMHUpPYrOT MOJCIIH,
MMPOBOAAT UCCIICAOBAHUA, COCTABJIAIOT OTYETHI U 06CY)K,I[aI-OT HACH, BOBHUKAKOIIUEC BO BPEM: pa6OTI)I C
9THUMHU MOJACIISAMU.

Vyammmcs JaHHOTI'O KypcCa NpE€A0CTaBIACTCA BO3SMOXHOCTD IIPUHATE Y4aCTUC B MYHUIIUIIAJIBHBIX U
PEruoHaJIbHBIX COPCBHOBAHUAX I10 pO6OTOTeXHI/IKe.

Iesb 1aHHOTO Kypca — MOCPECTBOM KOHCTPYHPOBAHUS U POTrPaMMHUPOBAHUS POOOTOB, HAYYUTh
yYallIUXCsl CAMOCTOSATENIBHO MBICIUTh, HAXOUTh U PeIIaTh MPoOIeMbl, IPUBJIEKas ISl 3TOIO 3HAHMS
U3 Pa3HbIX 00JIACTEH, yMETh MPOTHO3UPOBAThH PE3yIbTAThl U BO3MOXKHBIE ITOCIIEACTBUS Pa3HbBIX
BapUaHTOB PELICHHUS.

3agauu:

e 3aKperieHue U yriy0JieHne HaBbIKOB KOHCTPYUPOBAHHUS U IPOEKTUPOBAHUS;

e (CnocoOCTBOBAThH Pa3BUTHIO UHTEPECA K TEXHUKE, KOHCTPYHPOBAHUIO, IPOTPAMMHUPOBAHHUIO,
BBICOKMM TE€XHOJIOTUSM, (POPMUPOBATH HABBIKU KOJUIEKTUBHOI'O TPYa.

e HayuuTh y4eHUKOB (OpMaIU3alMU, CPABHEHHUIO, 0000IIEHUI0, CHHTE3Y MOJTY4eHHOW HHpOpMaIU
C UMEIoIIUMHUCA 0a3aMu 3HaHUM.

e CdopmMupoBarh y ydamuxcst yMEHUE KIACCH(PHUIIMPOBATH 33/1a4H MO TUTIAM C TIOCIIETYIOIIM
pEeLIeHUEM U BBIOOPOM ONPEeIEHHOI0 TEXHUYECKOIO CPEACTBA B 3aBUCUMOCTH OT €r0 OCHOBHBIX
XapaKTEPUCTHK.

e CdopMHupoBaTh ANTOPUTM JACHCTBHI 1O pa3padOTKe BApUAHTOB MCIIOIB30BaHUS HH(OPMAIH U
IPOTHO3UPOBAHUIO MTOCIIEICTBUM peanan3aly peleHns npooaeMHol cuTyauu (KOHKpETHON
3a/1auu, Ui pelieHus KOTOpor pa3zpadbaTsiBaeTcst poooT).

e [IpuBHuBaTH HABBIKM IPOTrPAMMHUPOBAHUS Yepe3 pa3pabOTKy MPOrpaMM B BU3yaJbHOU cpene
IpOTrpaMMHUPOBaHUs, pa3BUBATh AITOPUTMHUUYECKOE MBIIIJICHUE

Yuammecst 10/I2KHBI 3HATD:

® BIHSHUE TEXHOJOTUYECKON JAESITEIbHOCTH YEIOBEKa Ha OKPYKAIOIIYIO CPEly U 3[I0POBbE;

e 00JacTh MPUMECHECHHSI U HA3HAYCHUE HHCTPYMEHTOB, PA3IMYHBIX MAIIMH U MEXaHU3MOB,
TEXHUUYECKUX YCTPONCTB (B TOM UHCIIE KOMIIBIOTEPOB);

UCTOYHUK, CIIOCOOBI MpeoOpa3oBaHus U COXPaHEHHs SHEPTUH;

BU/IbI TIEPEIATOYHBIX MEXAHU3MOB U UX TEXHHUECKHUE XapaKTePUCTUKH;

KOHCTPYKTUBHBIE OCOOEHHOCTH PA3IMYHBIX MOJIENIeH, COOPYKEHUI U MEXaHU3MOB;

BU/IbI TIOJIBIKHBIX U HETIOABM)KHBIX COEIMHEHUN B KOHCTPYKTOPE;

OCHOBHBIE NTPUEMBI KOHCTPYHPOBAHUS pOOOTOB;

OCHOBHBIE ITOHSTHS, HCIIOJIB3YIONINE B POOOTOTEXHUKE: MUKPOKOMIIBIOTED, TaTYUK, CEHCOP, ITOPT,
pa3beMm, ynbTpa3Byk, USB-kabens, untepdeiic, UKOHKa, TPOrpaMMHOE 00ecTieYeHre, MEHIO,
MOJIMEHIO, TIaHEJIb MHCTPYMEHTOB;

e uHTepdeiic mporpammHoro odecriedenuss Mindstorms NXT-G, Robolab.

Y4yamuecs 10/5KHbI YMETh:

e [0JyyaTh HEOOXOAMMYIO HH(pOpPMaIIHIO 00 0OBEKTE NEATENBHOCTH, UCIIOB3YS! PUCYHKHU, CXEMBI,
ACKU3BI, 4epPTeXH (Ha OYMaKHBIX U 3JEKTPOHHBIX HOCUTESIX);

® OCYUIECTBIIATH MPOCTEHIIINE onepanuu ¢ paimamu;

® CaMOCTOSITEIBHO PeIIaTh TEXHUUECKHUE 3a/1a4l B MPOLIeCcCe KOHCTPYHPOBAaHUS poOOTOB
(mmaHUpOBaHUE MPEACTOALINX JEHCTBHM, CAMOKOHTPOJIb, IPUMEHSTh MOJTYUEHHbIE 3HAHUS,
IIPUEMBI U OIIBIT KOHCTPYHUPOBAHUS U T.1.);



co3/1aBaTh MOJIEIHM IPHU IOMOIIY CIEIMATBHBIX 3JIEMEHTOB 0 pa3paboTaHHOU cXeMme,
MHCTPYKLUH, IO COOCTBEHHOMY 3aMBbICIY;

JIEMOHCTPHPOBATh TEXHUYECKUE BO3MOKHOCTH POOOTOB;

MPEJICTaBISTh OAHY U TY K€ HH(OPMALIMIO Pa3IMYHBIMU CIIOCO0aMH;

OCYIIIECTBIISITH IOUCK, TPeo0pa3oBaHue, XpaHEHHUE U Niepenady HHGOopMaIuu, UCTIONb3Ys
yKazaresiu, KaTajoru, ClipaBOYHUKH, HTEpHET.

O)KHL[aeMLIe pe3yJbTarbl:

YMEHHE CaMOCTOSTEIIbHO 1 MOTUBUPOBAHHO OPTaHU30BBIBATH CBOO MTO3HABATEIHHYIO
JESITeIIbHOCTD (OT TIOCTAHOBKY IIEITU JIO MOJTYYCHHS U OLICHKHU Pe3yJIbTara);

MOMCK (ITpOBEpKa) HEOOXOIMMON MH(GOPMAITUH B CIIOBAPSX, KaTajaore OMOJIMOTEKH, Ha
AJIEKTPOHHBIX HOCHTEJISIX;

3JIEMEHTapHOE 00OOCHOBAaHUE BHICKA3aHHOTO CYKIICHUS,

BBINOJIHEHUE WHCTPYKIIUN, TOYHOE CIICJIOBaHUE 00pa3Ily ¥ MPOCTEHIIUM aJTOPUTMAaM.
CO3JIaHUE YCIIOBHH JIJIS TIOBBILICHUS YPOBHS MacTEPCTBA;

3HaHHE OCHOB POOOTOTEXHHKH;

CaMOOIIPEJICIICHUE 110 OTHOIICHHUIO K COIUAIbHO-ITHYECKUM LIEHHOCTSIM 00bEIMHCHMS,
3HaHUE OCHOBHBIX (pOpM U TpeOOBaHMIA K TPOBEACHUIO TOBAPUIIICCKHX BCTPEY, COPEBHOBAHHM 10
JIETO- KOHCTPYMPOBAHHIO HA IIKOJIBHOM, MYHUIUITAILHOM YPOBHE;

Y4acTHE B JIETO- COPCBHOBAHHUSX.

Kypc paccuntan Ha 1 rox 70 yacos, o 2 yaca B HEZIEJNIO.
OcHoBHast popma pabOThI — IPAKTUUECKNUE 3aHATHUS.
Bospacr nereit 12-14 ner.

CpencrBa o0yueHnus:

[Tudposoe obopynoBanue: npoekrop, APM yuuresst, KOMIbIOTEPHBIH KJ1acc.
Konctpykrope: LEGO Education Texnonorus u puszuxka 9686, 9641, Ilepsopobot NXT 9797 ¢
IIPOTPAMMHBIM 00ECTICUCHHEM K HUM.

[Mu¢posble pa3pabOTKH yuuTeNst K ypokam (IIpe3eHTallu, CAuThl, TECTHI U T.1.).



Conep:kaHue HHBAPUAHTHON YaCTH MPOrpaMMBbl

1. O6uue nmpeacTaBjJeHUs1 0 POOOTOTEXHHKE
BBenenue B 1€ero-KOHCTpyHpPOBaHUE

O6ume mpencrasnenus 00 odpazoBaTenbHbBIX KOHCTpYKTOpax LEGO. Kpartkoe pestome Toro,
4TO OYAYT U3ydyaTh y4al[recs Ha MPOTHKEHUH BCErO Kypca 00y4eHHs JIer0-KOHCTPYHPOBAHHUIO.
OcHOBHBIE CTIOCOOBI ¥ IPUHIIUIIBI JIETO-KOHCTPYUPOBaHH. JleMOHCTpalust BUACOPOITUKOB JIETO-
poekToB «POOOTOTEXHUKA

[IpakTudeckas pabora: COopka neraneit oopasoparenbHoro koncrpykropa LEGO Mindstorms.

PoboToTexHuka
OcHoBHBIE TIOHATHS poOoToTeXHUKH. HcTopus poboToTexHuku. O0mue npeacTaBaeHus 00
oOpa3zoBatensHOM KoHCTpYKTOpe LEGO Mindstorms NXT. OO1iue npeactaBaeHus o
nporpammuoM obecrieuennn NXT-G, Robolab.
[IpakTuyeckue paboThI:
a. Koncrpymnposanue podota o texnonorundeckoit kapre LEGO Mindstorms NXT.
0. 3nHakoMcTBO ¢ uHTepdeiicom mporpammuoro odbecrneuenuss NXT-G.
B. [IporpamMmmupoBanue po6oTa ¢ MOMOILBIO 3JIEMEHTApHBIX KoMaH 1 KoHTposiepa NXT.
r. 3HakoMCTBO ¢ uHTepdeiicom nmporpammHoro obecrieuenusi Robolab
2. OcHOBBI KOHCTPYMPOBAHUS MALLIMH U MEXaHU3MOB
Oransl KOHCTpyHpoBaHus. TpeOoBaHuUs, NpeAbABIsIEMbIE K KOHCTPYKIMSM: IPOYHOCTB,
KECTKOCTh, yCTOWYMBOCTh. AHAIN3 CYIIECTBYIOMIMX KOHCTPYKIMHA MPOrPAMMHO YIPABIISIEMBIX
MallliH 1 IPUHIUIOB UX pabOThl. AITOPUTM KOHCTPYMPOBAHUS MO MHCTPYKLHUSAM. 3HAUEHUE
MaIlliH, MEXaHW3MOB B KU3HU YelIOBeKa. BB IPOCTHIX MEXaHU3MOB. XapaKTepUCTHKA
TUIOBBIX JIeTajlell MEXaHU3MOB BBINOJIHAEMBIX U3 KOHCTpYKTOpa Lego. OOuue npeacTraBieHus
0 MexaHuueckux nepenadax. Kimaccugukanus nepenatounsix MexanusmoB. Kunemarnueckue
CXeMBbl MEXaHU3MOB. MeXaHU3MBbI JJ1s1 peoOpa3oBaHMsl JBHKEHUS (3yOUaTo-peeyHbli,
BUHTOBOW, KPUBOILUITHBIN, KYJIUCHBIN, KyI1auKoBbIil). 3yOuaTele nepenadu (HUIMHIPHIECKHE,
KOHHYECKHE, YepBsiuHasi). PeykTopbl, MyJIbTUIIIIMKATOPBI: BUJIbI, XapaKTepUCTUKA. J[Burarenu
MOCTOSIHHOTO TOKa. I1laroBeie anekTpoaABUraTeny U cepBONpUBOIbL. [IpoekTrpoBanue
SJICKTPOMEXAHUYCCKOI'O IMTPpUBOAa MAIllMH C CEPBOIIPUBOJOM.
[pakTuyeckue paboThI:
a. CnocoOsl coenunenus aeraneit konctpykropa LEGO Mindstorms NXT.
6. CoznaHue MexaHu3MOB Ui TPeoOpa3OBaHus JBUKEHUS: 3y0UaTo-peeyHblid, BUHTOBOMH,
KPUBOILIUITHBIN, KYJIUCHBIN, KyJIaYKOBBIN.
B. Coznanue Mojenei, HCIOIb3YIOMUX 3yOuaThie (IMINHAPUIECKUE, KOHNYECKUE, YepBsIUHasi),
LIEMHbIEe, peMEHHbIE, (PPUKIIMOHHBIE TIepeIauH.
r. Co3zznaHue Mojiesnel, NCIOMb3YIOUINX JBUTATEIN MOCTOSHHOIO TOKA, [IIaroBbIe
AIIEKTPOABUTATENN U CEPBOIPUBO/IBL.
1. Co3znaHue MITHHIPHYECKIX, KOHWIECKUX, KOHMYECKO-IIMITHHPUIECKHUX,, YEPBIIHBIX
PENLYKTOPOB.
3. CucreMbl nepeIBU:KEHUS POGOTOB
[Torpe6HOCTH MOOUIBHBIX Po6OTOB. Tumbl MOGMIIBHOCTH. KOslecHbIE ccTEMBI TIepeIBUKEHUS
poOOTOB: aBTOMOOMIIbHAS TPy, IPyIIa ¢ IPOU3BOJIbHBIM HE3aBUCUMBIM IIOBOPOTOM
Ka)JI0T0 KoJjieca BiIeBO U BIpaBo. Lllararomiue cuctemsl nepeIBuxeHus: poooToB: podoT ¢ 2-5
KOHEYHOCTSIMH, pOoOOT € 4-5 KOHEUHOCTSIMU, pOOOT € 6-10 KOHEYHOCTSMHU.




IIpakTHyeckue Da60TBI:

a.
0.

H oW

c.

KoHcTpynpoBanue u nmporpaMMupoBaHie poO0OTa aBTOMOOUIHHON TPYIIITHL.
KonctpyupoBanue u nporpaMmmupoBaHie poO0Ta ¢ MPOU3BOJIBLHBIM HE3aBHCUMbBIM ITOBOPOTOM
Ka)KJ0ro KOoJeca BJIEBO U BIIPABO.

Po6oTsI nepenBuraroniyiecs Ha T'yCEHUYHOM XO/Y.

KoHcTpynpoBanue v mporpaMMHpPOBaHUE MIATAFOIIETO POOOTA C 2-51 KOHEYHOCTSIMHU.
KoncTpynpoBanue u nporpaMMHpoOBaHHe MIAraroIIero podora ¢ 4-s1 KOHEUHOCTSIMHU.
KonctpyupoBanue u mporpaMMUpOBaHKE MIAraroIero podora ¢ 6-10 KOHEYHOCTSAMHU.

4. Kontposjep. CeHCOpHbIE CHCTEMBbI

O6mmee npencrasienue o koutpouiepe LEGO Mindstorms NXT. TakTHIIbHBIN TaTYHK.
3BYKOBOM JaTuuK. YIbTpa3ByKoBoU JaTuuK. CBeToBOM natuuk. CUCTEMa C UCIOJIb30BaHUEM
HECKOJIBKUX JaTYNKOB.

IIpakTHuecKue Da6OTLIZ

a.
0.

X ORI

BriBo n300paxkenunii, Habopa TEKCTOBOTO (hparmMeHTa min pucoBanus Ha aucriee NXT.
Bocmpoussenenne 38ykoBoro ¢aiiina mix Kakoro-a1u00 0JMHOYHOTO 3ByKa KOHTPOJUIEPOM
NXT.

VYnpasnenue podborom uepes Bluetooth.

Hcnonb3oBaHue 1aTunKa KacaHus JJIs IPEoI0JICHUs IPENATCTBUNA poboTa.

JleticTBust poOOTa Ha 3BYKOBBIE CHUTHAIBL.

Orubanue npensTcTBUi poOOTOM IPH UCIOIb30BAHUH YIBTPA3BYKOBOI'O JaTYUKA.

. JIBr>keHne poboTa 1o YepHOU JTMHUM (MCIIOJIb3YETCS OJMH, 1BA CBETOBBIX 1aTUHMKA).

KOHCTpYI/II)OBaHI/IC H IIporpaMMHupOBaHHA po60Ta, HCIIOJIB3YIOIICTO CUCTEMY U3 HECKOJIBKUX
JaTYHUKOB.

5. MaHunyJ/isiiiOHHbIE CHCTEMbI

CTpyKTypa U COCTaBHBIE JIEMEHTHI TPOMBIIIUIEHHOTO poboTa. Paboune opranbl
MaHUMYIATOPOB. CEHCOpPHBIE YCTPONUCTBA, IPUMEHAEMBIE B PA3JIMYHBIX TEXHOJIOTUUECKUX
onepanusx. ['eomerpuueckne KoHPUTYpaIuu poOOTOB: IeKapPTOBasi CUCTEMa KOOPIUHAT,
UIMHpUYECKas CUCTeMa KOOPIMHAT, cheprudeckas cucreMa KOOpAUHAT.

IIpakTrueckue padOTHI:

a.

0.

KoHcTpyupoBaHue u nporpaMMUpoBaHue pabodero opraHa MaHUIyJISTOpa ¢ JATYMKOM
KacaHusl.

KoHcTpyupoBaHue u nporpaMMupoBaHue paboyero opraHa MaHUIYJIsSTOpPa CO CBETOBBIM
JATYUKOM.

KoHcTpyupoBaHnue u nporpaMMUpoBaHie paboyero opraHa MaHUIYJISATOpa € yIAbTPa3BYKOBBIM
JATYUKOM.

KoHnctpyupoBaHue U nporpaMMUpOBaHKE MPOMBIIIJIEHHOTO po00Ta C TPAEKTOpUEH IBUKEHUS
B JIEKapTOBOM cucTeMe KOOPAUHAT.

KoHnctpyupoBanue u nporpaMMUpOBaHHE IPOMBIIIIIEHHOTO po00Ta C TpaeKTOpuei IBUKEHUS
HWIMHJPUYECKON crucTeMe KOOpAUHAT.

KoHnctpyupoBanue u nporpaMMUpOBaHHE IPOMBIIIIIEHHOTO po00Ta C TpaeKTOpueil IBUKEHUS
B cepruecKkoil cucreMe KOOpIrHar.

6. Pazpadorka npoekrta

TpeboBanus k npoekTy. OnpeneneHnue u yTBepkJieHne TeMaTUKH MpoekToB. O0cyxaeHne
BO3MOHBIX HCTOYHUKOB HH(POPMALIUHU, BOIPOCOB 3AIIUTHI aBTOPCKUX MpaB. AJITOPUTM
MOJrOTOBKHU BhICTyIUIeHUs. Kak BbIOpaTh cosiepikaHre U CTUIIb IPE3CHTALINU.



[pakTudeckue paboThI:
a. Pa3paboTka ruiaHa BBITIOJIHEHUS IIPOCKTHOM paboThl: (hOpMyITUpOBaHHE 1SN MPOCKTA,
cocTaBiieHHe rpaduka padoThl HAJl IPOSKTOM.
MonenupoBaHue 00BEKTA.
Konctpynposanue monenu.
[TporpammupoBaHue MOJICIIH.
Odopmrenue mpoekTa.
3amnuTa npoekTa.

©E 5w O

7. KoHTpoJib KayecTBa 3HAHHU
KoHTponbHOE TeCTHPOBaHUE.
AHanu3 coOpaHHBIX MOJETEH.



Y4eOHO-TEMATHYECCKUH IIJIAHA

No HaumenoBanue MmoayJisi, 0J10Ka M TEMbI YpoBeHb
n/n S kaace | 6 kaacc
1 |O0mme npeacraBjieHusi 0 pOOOTOTEXHHKE 6 4
1.1 |BBeneHue B j1ero-KOHCTPYHPOBaHHUe -
1.1.1 | O630p oOpa3zoBarenbHbIX KOHCTpYKTOpOoB LEGO 1 -
1.1.2 |OcHOBHBIE CBOMCTBAa KOHCTPYKIUHU MIPU €€ NOCTPOCHUHU 1 -
1.1.3 | Coco0bl, BapuaHThl coetuHeHus aeranei koucrpykropa LEGO 1 -
1.2 PoGoToTexHuka 4
1.2.1 | OcHOBHBIC MOHATHS POOOTOTEXHHUKH. MIcTOpHsSt pOOOTOTEXHUKH 1 -
1.2.2 | CocraB, napaMeTpbl 1 KBaJdH(puKaus poooToB 1 -
1.2.3 | Ilporpammuoe obecieuenre NXT-G 1 -
1.2.4 | Ilporpammuoe obecieucrre Robolab - 4
2 OCHOBbI KOHCTPYHPOBAHHSI MAIIUH U MEXaHU3MOB 18 6
2.1 | Mawunsl u mexanuszmol 4 -
2.1.1 | OCHOBBI KOHCTPYHPOBAHHSI. 1 -
2.1.2 | Mamunasl 1 MexaHn3Mbl. KnHeMaTH4eckre CXeMbl MEXaHU3MOB 1 -
2.1.3 | IIpocTeie MeXaHU3MBI [T TPe0OpPa30BaHUs IBHIKCHHSI. 2 -
2.2 | Mexanuueckue nepeoauu 6 2
2.2.1 | O0mue cBeneHust 1
2.2.2 | 3ybuaTsle nepenaun (IUIMHIPUYECKUE, KOHHUECKUE, YePBIUHAS) 3 2
2.2.3 | Peeunble, peMeHHbBIE, UEPBSYHbBIE TIEpeaaun 2
2.3 | Ilpoexmuposanue 3neKmpomexaHuiecko2o0 npueooa Mauiun 6 4
2.3.1 | /Isurarenu moCTOSSHHOTO TOKA 1 -
2.3.2 | lllaroBble 3J€KTPOABUraTEIN U CEPBOIPUBO,IBI 1 -
PenykTops! (IIMIIMHIpUYECKUE, KOHMYECKUE, KOHMYECKO-
2.3.3 | muIMHAPUYECKUE, YSPBIIHBIE) 4 4
3 Cucrtembl niepeiBHKeHHs1 poOOTOB 14 14
3.1 | Moounsuvie pooomot 2 -
3.1.1 | Ilorpe6HOCTH MOOMIIBHBIX pOOOTOB. 1 -
3.1.2 | Tunsl MOOMIIBHOCTH POOOTOB. 1 -
3.2 | Konecusle cucmemul nepedsusrcenus pooomos 8 -
3.2.1 | ABToMOOMITEHAS TpYIIITIA 4 -
['pyrmima ¢ mpou3BOIBHBIM HE3aBUCUMBIM MTOBOPOTOM KaXKIOTO
3.2.2 | KoJieca BJICBO M BIIPABO 4 -
3.3 | Pobomol nepedsuzarouiuecs Ha 2yceHUUHOM X00y 4 8
3.3.1 | LlenbHBIE I'yCEHUYHBIE IACCH. 4 2
3.3.2 | TpaBepcHBIEC T'YCEHUYHBIC IIACCH 6
3.4 | Hlazaroujue cucmemol nepeosuiceHus poOOnos - 12
3.4.1 | PoOOT ¢ 2-51 KOHEYHOCTSIMU - 4
3.4.2 | PoGoT ¢ 4-51 KOHEUHOCTSIMU - 4
3.4.3 | PoGoT ¢ 6-10 KOHEYHOCTSIMU - 4
4 KontpoJsiep. CeHCOpHBbIE CHCTEMBI 18 2
O6miee npeacraBnenue o koHTposuiepe NXT, cTpykTypa,
4.1 | xapaktepucTrka uaTEpdEiica. 2 -
VYrpaBieHre UHTEPaKTUBHBIM MPakTUKyMoM. [IporpamMmMupoBanme
4.2 | B NXT-G. 2 -
4.3 | Hnuyuanuzayusn coopa oannvix ¢ nomouwibio oamuuxoe NXT. 12 -
4.3.1 | 3BykoBOM HaT4YMK 2 -




4.3.2 | TakTuIbHBIA TaTYUK (JAaTYMK KaCAHHMS) 2 -
4.3.3 | CBeTOBOH HaTYUK 2 -
4.3.4 | YpTpa3ByKOBOM JTaTYUK 2 -
4.3.5 | Cucrema ¢ UCIOJIb30BAHUEM HECKOJIKHUX JATUYHUKOB. 6 -
4.4 | Yupasnenue poboTom uepe3 Bluetooth - 2
S MaHunyasiuoHHbIE CHCTEMbI - 24
5.1 | Obuiee npedcmasnenue 0 nPOMbIULIEHHBIX POOOMAX - 6
5.1.1 [ CtpykTypa u cocTaBHBIEC 3JIEMEHTHI IIPOMBIIIIEHHOTO poOOTa - 1
5.1.2 | Paboune opransl MaHUIYIISTOPOB - 3
5.1.3 | CeHncopHble yCTPOICTBA, TPUMEHSIEMBIE B PA3TMIHBIX - 2
TEXHOJOTHUECKHUX OTEPAIHSIX
5.2 | I'eomempuueckue kongpuzypauuu pooomos - 18
5.2.1 [ PoGotsl, paboTaroniye B 1IEKapTOBOW CUCTEME KOOPIUHAT - 6
5.2.2 | Pob6oThI, paboTaromue B MWJIMHIPHICCKON CHCTEME KOOPIUHAT - 6
5.2.3 [ Pobotsl, paboTaronye B cheprudeckoii CHCTEME KOOPIUHAT - 6
6 Pa3pa6orka npoekra 12 18
6.1 | Beeoenue 6 npoekmmuyio desmeibHOCHb 2 2
6.1.1 | TpeboBaHMsI K MPOEKTY 1 1
6.1.2 | Onpenenenue u yrBepKACHIE TEMATHKHA TPOSKTOB 1 1
6.2 | Paboma nao npoekmom 8 14
6.2.1 | [TogOop u aHAJIM3 MaTEPHAIIOB O MOJICIH IPOSKTA 1 2
6.2.2 | MogenupoBanue oObekTa 1 2
6.2.3 | KoHCcTpyrpoBaHUe MOCIH 2 4
6.2.4 | [IporpaMmMupoBaHrEe MOJICIIN 3 4
6.2.5 | OpopmieHue npoekra 2 2
6.3 | 3awguma npoexma 2 2
6.3.1 [ IlpezenTanus npoekra 1 1
6.3.2 [ O6cyxxnenmne pe3ynbTaToB paboThI 1 1
7 | Koutrpoub kKayecTBa 3HAHUI 2 2
Bcero: 70 70




JlonoIHUTEIbHAS YACTh MPOrPaMMBbI
CnopTuBHOe HanpaBJeHue
Co3nanue poOOTOB ISl pEIICHUs AITOPUTMUYECKUX 33/1a4 M TEXHUYECKHUX PEIICHUI
onmuMmmuazsl mo podororexuuke (WRO).
O6mas nadopmanus. Lenn u 3agaun meponpusitus. [IpaBuina ocHOBHOH Kateropuu (o0mue
npaBuiia, CyACHCTBO, TPeOOBAaHUS K KOMaHe, TpeOOBaHHS K POOOTY, TpEOOBAHHMS K MOJISIM).
[pakTrueckue padotsl: [IpaBua, 0cOOEHHOCTH UTPOBOTO MOJISE K KOHCTPYKIUI POOOTOB /ISt
OJIMMITMAHBIX 33Jau: CJIAJIOM, TOHKA IO IPSMOM, KEeTeJIbpUHT, TPACKTOPHS, IIATatoIIHe
poOOTEI, CyMO, OMATIIOH, IepeTAruBaHNe KaHaTa, JTa0MpHHT. ONTHMAIbHBIC PEIICHUS 3a/1a4 C
UCIToIb30BaHueM mporpammuoro ooecreuenuss NXT-G (ROBOLAB).

YyeOHo-TeMaTHYECKHIi IIJIAH
HHAUBUAYAJBHBIX H MOATPYNIOBBIX 3aHATHI KPY’KKA B CHOPTHBHOM HANPABJIEHHH.

Ne HaumenoBanue MoayJisi, 0J10Ka M TeMbl YpoBenb

n/n 5 kiaacc 6 x1acc
Mexaynapoanast onumnuana poootos (World Robot

1 Olympiad) 1 1

2 OcHoBHas1 KaTeropus 34 34
2.1 TpaexTopus (TOHKa) 6 6
2.2 [TepeTsrnBanye KaHaTa 4 -
2.3 Pecnunr (cymo) 6 4
2.4 I"'oHKa 1o npsMoii 4 -
2.5 ["'oHKa ¢ IpensTCTBUIMU - 4
2.6 ['onka o Bluetooth 4

2.7 Kerenbpunr 4 -
2.8 buation 6 8
2.9 JlaGupuHT - 6
2.10 laratone poO6OTHI - 6

Bcero 35 35

®opmMbl NOABEACHHUS UTOIOB pPeaM3aluy NPOrpaMMbl:

e HaOJIIOJCHUE

® I[IPOBEACHHUE MPOMEKYTOUYHBIX MUHU-COPEBHOBAHUH 110 TEMAM U HAIIPABJICHUAM
KOHCTPYMPOBAHHUS

® BBINOJIHEHHUE UCCIIE0BATEIbCKUX MPAKTUYECKUX paboT

® IIPOBEJCHHUE KOHTPOJIBHBIX CPE30B, TECTOB

® TPOMEXYTOUYHBIA U UTOTOBBI MOHUTOPUHT C(POPMHUPOBAHHOCTU MH(POPMAILITTOHHOMN
KOMIIETEHTHOCTH Y4alIUXCH.

® y4acTHE B F'OPOACKUX U BHYTPUILIKOJIBHBIX TOBAPUIIECKUX BCTPEYAX I10 JIETO-KOHCTPYUPOBAHMUIO.

® y4acTHE B F'OPOJICKHUX JIETO-COPEBHOBAHUIX

® y4acTHE B F'OPOACKUX U BHYTPUILIKOJBHBIX JIEMO-BBICTABKAX TBOPYECKUX JOCTUKEHUN



TexHuveckoe OCHAIIEHHE MPOrPaMMbI
KoncTpyKTOpbI:
«PoboTtorexnuka» Hadbop WeDo Ne9580. 9585
LEGO Education Elab Ne 9618, 9630, 9680.
LEGO Education cepuu " Ileppopo6or NXT 9797,
LEGO MINDSTORMS NXT 2.0 Bepcuu 8547
LEGO Education «®usuka» 9686
LEGO Education «I[TueBMaTHKa.
ROBO TX Vue6nas naboparopus (ROBO TX Training Lab 505286)
ROBO TX Uccaenosarens (ROBO TX Explorer 508778)

NGO~ wWNE

YuyeOHO-MeTOANYeCKOe o0ecTieyeHre POrpaMMbl

J1.T".Konocos «Ilepssiii mar B podororexHuky» Mocksa. BUHOM. 2012.
DHIMKJIONEIUYECKUIA CIIOBAph FOHOTO TexHHKa. — M., «Ilegarorukay, 1988.

Anexcanap bapcykos. Kto ectb k1O B poboToTexnuku. — M., 2005r. — 125c¢.

A.® Kpaiines. [lepBoe nyremecrBue B napctBo mamus. — M., 2007r. — 173c.
[TepBoPo6or LEGO WeDo. [Iporpammuoe obecnieuenne. KommiiekT 3ananuii. Knura s yaurens.
Mynwstumeanitasiiit CD-ROM

[TepBoPo6ot NXT 2.0. [IporpamMmmuoe obecnieuenue. Mynsrumenuitasiii CD-ROM
[TepBoPo6or NXT 2.0. Beenenue B poboTorexuuky. Mynstumeanitasiii CD-ROM

CD IlepBoPo6o1/RoboLab 2.5.4. PykoBoacTBo nosb3oBaresst. Int

Nunyctpus passiedenwuii: [leppoPo6or. Kuura asst yauresst 1 cOOpHUK POEKTOB. iNt.
ABTomarusupoBanHbie ycrpoiictBa: [TepoPo6oT. Knura s yuaurens. int.

MindStorms for schools. Educational division.

Kpyxok poboToTexHukH, [nekrponnsiid pecypc]/http://lego.rkc-74.ru/index.php/-lego-
B.A. KoznoBa, Po6oTorexnuka B 00pa3zoBaHuM [1eKTpoHHBIN pecypc]//http://lego.rkc-
74.ru/index.php/2009-04-03-08-35-17, TTepms, 2011 1.
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